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Master cylinder 

The invention relates to a master cylinder, often also called a master brake cylinder, 
for a vehicle hydraulic brake system having a housing, which has a bore, which ex- 
tends along a longitudinal axis and is sealingly closed at one end by an end wall 
forming part of the housing of the master cylinder and at the other, opposite end by 
a closure element, having a piston, which is guided in the bore and extends in a 
sealing and axially displaceable manner through the closure element, and having a 
central valve, which is formed on the piston and enables a fluid connection between 
a fluid reservoir and a pressure chamber delimited in the bore by the end wall and 
the piston and which in the non-actuated state of the piston is held in open position 
by an abutment component acting upon the closure element, wherein the closure 
element is formed by two annular, axially mutually adjoining parts releasably con- 
nected to one another, of which the first part facing the bore is made of an elas- 
tomer material and the second part remote from the bore is made of a rigid material. 
Such a master cylinder is known from DE 196 10 834 CI. 

Master cylinders of said type are used in vehicles above all together with brake- 
pressure control systems, wherein nowadays said brake-pressure control systems 
often have the function of preventing both locking of the vehicle wheels during 
braking (so-called antilock system) and spinning of the driving wheels during accel- 
eration, in particular on a slippery road surface, (so-called traction control). 

In the non-actuated state of the master cylinder, i.e. when the piston is in its neutral 
or home position, the central valve disposed in the piston is held open by an abut- 
ment component, which is connected to the central valve and supported directly or 
indirectly against the end face, facing it, of the part of the closure element made of 
elastomer material. Upon actuation of the master cylinder, the piston with the cen- 
tral valve is displaced in actuating direction, wherein the abutment component de- 
taches itself from the end face of the closure element and the central valve is closed. 
When after actuation of the master cylinder the piston moves back into its home po- 
sition, the abutment component connected to it applies itself in a gentle and damped 
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manner against the elastomer part of the closure element and the central valve is 
opened again. 

The elastomer part and the part made of rigid material of the closure element are 
releasably connected to one another, wherein the part made of rigid material has an 
annular projection, which axially fully or almost fully penetrates the elastomer part. 
Consequently, upon a return motion of the piston into its home position the abut- 
ment component, immediately after gently applying itself against the elastomer part 
comes into contact with the rigid stop of the annular projection so that, irrespective 
of the pressure prevailing in the pressure chamber of the master cylinder, a clearly 
defined opening behaviour of the central valve is guaranteed. 

For fastening the closure element in the bore formed in the housing of the master 
cylinder, at the side of the closure element facing the bore a stop plate is disposed, 
which is in contact with the elastomer part and is fixed in the bore by impact against 
a housing projection. Situated at the side remote from the bore is a snap ring, which 
is in contact with the part of the closure element made of rigid material and is 
latched in a groove formed in the inner periphery of the bore. 

The underlying object of the present invention is to make available a master cylinder 
having a closure element, which is easier and faster to assemble yet may be assem- 
bled securely. 

Proceeding from the initially described prior art, said object is achieved according to 
the invention in that the part of the closure element remote from the bore has at 
least two compliant detent arms, which interact with a detent groove formed on the 
housing of the master cylinder. Said arrangement allows the complete closure ele- 
ment to be assembled in the most simple manner. During positioning of the closure 
element, an elastic deformation of the compliant detent arms occurs and the restor- 
ing forces resulting therefrom guarantee a secure latching of the detent arms in the 
detent groove formed in the housing of the master cylinder as soon as the closure 
element is situated in its predetermined position. 
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The detent arms are preferably formed integrally with the part of the closure element 
made of rigid material and remote from the bore. The component is therefore easy 
and inexpensive to manufacture, e.g. as a plastic injection-moulded part. 

The formation of the detent arms on the part of the closure element remote from the 
bore may be effected in various ways. According to one embodiment of the present 
invention each detent arm comprises a first portion, which extends in axial direction 
towards the bore along the outer periphery of the housing, and a detent portion, 
which projects radially inwards from the first portion. The detent portion interacts 
with a detent groove formed in the outer periphery of the housing. Said develop- 
ment of the master cylinder according to the invention enables a particularly reliable 
assembly of the closure element because easy visual inspection of the latching of the 
detent portions in the detent groove is possible. 

In a preferred development of the invention the detent arms are formed on an an- 
nular carrier disk of the closure element, which carrier disk is disposed outside of the 
bore. Said carrier disk is in particular integrally connected to the part made of rigid 
material remote from the bore. Given said arrangement, the closure element may in 
a particularly simple and time-saving manner be pushed directly onto the master 
cylinder housing until the detent arms latch in the detent groove. 

According to a further preferred embodiment of the master cylinder according to the 
invention each detent arm is disposed in the interior of the bore and comprises a first 
portion, which extends in axial direction away from the bore, and a detent portion, 
which projects radially outwards from the first portion. The detent portion interacts 
with a detent groove formed in the inner periphery of the bore. The arrangement of 
the detent arms in the interior of the bore avoids the risk of damage to the assem- 
bled closure element particularly during storage and transportation. 

In a development of said embodiment the first portion of all detent arms is formed 
by a hollow-cylindrical wall portion, which extends from a base of the part of the do- 
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sure element remote from the bore in axial direction away from the bore. During in- 
stallation of the closure element, therefore, the hollow-cylindrical wall portion elasti- 
cally deforms and builds up the restoring forces that allow the detent portions to 
latch into the detent groove. 

According to a further embodiment of the present invention the detent arms are 
formed on a hollow-cylindrical extension, which is guided on an actuating extension 
of the piston. 

Two embodiments of a master cylinder according to the invention are described in 
detail below with reference to the accompanying diagrammatic drawings. The 
drawings show in: 

Fig. 1 an end portion of an embodiment of the master cylinder according to the in- 
vention in longitudinal section, and 

Fig. 2 an end portion of a further embodiment of the master cylinder according 
to the invention in longitudinal section. 

Figure 1 shows the force input end of a first embodiment of the master cylinder 10 
according to the invention for a vehicle hydraulic brake system. The master cylinder 
10 has an elongate housing 12 with a bore 14 extending along a longitudinal axis A. 
The one end (not shown here) of said bore 14 is usually closed in a sealing manner 
by an end wall forming part of the housing 12 of the master cylinder 10. The other, 
opposite end of the bore 14 is, as illustrated, closed in a sealing manner by a closure 
element 16. 

In the bore 14 a piston 18 is accommodated in a sealing and axially displaceable 
manner adjacent to the closure element 16. Disposed in the piston 18 is a central 
valve 20 having a valve seat 22 and having an axially movable valve body 24 spring- 
biased in the direction of the valve seat 22. The central valve 20, in the illustrated 
open state, via a servo bore 26 clears a fluid connection between a non-illustrated 
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fluid reservoir, which communicates with the servo bore 26, and a pressure chamber 
28, which is delimited in the bore 14 between the piston 18 and the non-illustrated, 
closed one end of the bore 14. The piston 18 is shown in the drawing in its neutral 
or home position, which it occupies in the non-actuated state and into which it is bi- 
ased in a conventional manner by means of a restoring spring 30. The non- 
illustrated parts of the master cylinder 10 are of a conventional, known design and 
are therefore not described in detail. Besides the illustrated piston 18, a second pis- 
ton of a similar construction may be situated in the non-illustrated part of the master 
cylinder 10 and is then referred to as a secondary piston. 

The valve body 24 of the central valve 20 has a pin-shaped extension 32, which ex- 
tends through the piston 18 and to the free end of which a transverse pin 34 serving 
as a stop component is fastened. The transverse pin 34 is accommodated in a radial 
through-recess 36 of an actuating extension 38 of reduced diameter, which is inte- 
grally connected to the piston 18, extends through the closure element 16, projects 
from the housing 12 of the master cylinder 10 and is intended for connection to a 
non-illustrated, rod-shaped input member. When the piston 18 is in the illustrated 
neutral position, the transverse pin 34 therefore abuts an annular stop disk 40, 
which in turn is in contact with the end face of an elastomer part 42 forming part 
of the closure element 16, so that the central valve 20 is held in open position. 

The closure element 16 further comprises a separate part 44, which axially adjoins 
the annular elastomer part 42, is likewise annular and is made of rigid material, 
e.g. of a suitable hard plastics material. At its end face facing the elastomer part 42 
the part 44 made of rigid material has an annular, axially extending projection 46, 
which in the illustrated example tapers in the direction of its free end and the free 
end of which is formed by a row of pin-shaped extensions 48, which are spaced 
apart at regular intervals in peripheral direction and which likewise extend axially. As 
is evident from the drawing, the axial extension of the projection 46 (including its 
extensions 48) is so selected that the elastomer part 42 is axially almost fully pene- 
trated by the projection 46. Between the end face of the elastomer part 42 in con- 
tact with the annular stop disk 40 and the end surface of each of the pin-shaped ex- 
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tensions 48 there is only the clearance denoted by L. The greatest cross-sectional 
dimension of the projection 46, which in the illustrated embodiment owing to the 
conical configuration of the projection 46 is to be found at its base, is less than half 
the cross-sectional dimension S of the elastomer part 42. For improved guidance of 
the actuating extension 38 the part 44 of the closure element 16 has an integrally 
formed, hollow-cylindrical extension 50. The parts 42 and 44 of the closure element 
16, which owing to the separate construction may be manufactured separately in an 
economical manner, are releasably connected to one another by joining together. 

In the embodiment illustrated in Figure 1 the part 44 of the closure element 16 has 
detent arms 57, which are integrally formed on an annular carrier disk 56. The car- 
rier disk 56 is integrally formed on a base 58 of the part 44 and disposed entirely 
outside of the bore 14 in abutment with an annular end face 60 of the housing 
wall 12. The detent arms 57 are formed in each case by a first portion 62, which 
extends in axial direction along the outer periphery of the housing 12, and by a de- 
tent portion 64. The detent portion 64 projects radially inwards from the first portion 
62 and interacts with a detent groove 66, which is formed in the outer periphery of 
the master cylinder housing 12. At their side facing the bore 14 the detent portion 
64 and the detent groove 66 each have bevels 68, 70. 

During assembly of the part 44 the bevels 68 of the detent portions 64 interact with 
the end face 60 of the housing wall 12 in such a way that, as the component 44 is 
pushed onto the master cylinder housing 12, the first portions 62 of the detent arms 
57 are progressively elastically deformed in a radially outward direction. After suffi- 
cient deformation of the first portions 62 the detent portions 64 then slide over the 
outer periphery of the housing 12. Because of the bias force, which results from the 
elastic deformation of the first portions 62, the detent portions 64 automatically latch 
in the detent groove 66 as soon as the part 44 has reached its predetermined posi- 
tion and fix the part 44 in said position. As it is substantially the axially directed first 
portions 62 and not the detent portions 64 which experience the elastic deformation, 
the detent portions 64 are hardly tilted and may latch precisely and reliably into the 
detent groove 66. The bevel 70 of the detent groove 66, which is complementary to 
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the bevel 68 of the detent portions 64, effects a secure fixing of the detent portions 
64 in the detent groove 66. 

In the embodiment of the invention illustrated in Fig. 2 the part 44 of the closure 
element 16, in the installed state, is disposed entirely in the interior of the bore 14. 
The part 44 has detent arms 59 formed integrally on the annular base 58. A first 
portion of the detent arms 59, which extends in the interior of the bore in axial di- 
rection away from the bore 14, is formed by a hollow-cylindrical wall portion 72, 
which is integrally connected to the base 58. The outside diameters of the base 58 
and the hollow-cylindrical wall portion 72 are in each case smaller than the inside di- 
ameter of the bore 14. Detent portions 65 project in a radially outward direction 
from the hollow-cylindricai waii portion 72 and interact with a detent groove 67, 
which is formed in the inner periphery of the bore 14. The detent portions 65 at 
their side facing the bore 14 have bevels 69. 

During assembly the component 44 is introduced into the bore 14, wherein the bev- 
els 69 of the detent portions 65 interact with the end face 60 of the housing wall 12 
in such a way that the hollow-cylindrical wall portion 72 is progressively elastically 
deformed in a radially inward direction. Given suitable deformation of the hollow- 
cylindrical wall portion 72 the detent portions 65 then slide over the inner periphery 
of the bore 14. As a result of the restoring forces resulting from said elastic defor- 
mation the detent portions 65 of the detent arms 59 latch automatically in the detent 
groove 67 as soon as the component 44 has reached its predetermined position. As 
it is substantially the hollow-cylindrical wall portion 72 and not the detent portions 65 
that experience the elastic deformation, the detent portions 65 are only slightly tilted 
and may latch precisely and reliably into the detent groove 67. 

According to a further embodiment, which is not shown in Figure 2, the detent 
groove 67 at its side facing the bore 14 also has bevels. Said bevel of the detent 
groove 67, which is complementary to the bevel 69 of the detent portions 65, effects 
a secure fixing of the detent portions 65 in the detent groove 67. 
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According to yet another embodiment, which is not shown in the drawings, the de- 
tent arms 57 are formed on the hollow-cylindrical extension 50 of the part 44. The 
detent arms 57 comprise a first portion, which projects radially outwards from the 
hollow-cylindrical extension 50, a second portion 62, which extends along the outer 
periphery of the housing 12 in axial direction away from the bore 14, and a detent 
portion 64, which projects radially inwards from the second portion 62. The detent 
portion 64 interacts with a detent groove 66 formed in the outer periphery of the 
housing 12. 

In yet another embodiment (not shown) the detent arms 59 are formed likewise on 
the hollow-cylindrical extension 50 of the part 44. The detent arms 59 comprise a 
first portion, which projects radially outwards from the hollow-cylindrical extension 
50, a second portion, which extends in axial direction away from the bore 14 in the 
interior of the bore 14, and a detent portion 65, which projects radially outwards 
from the second portion. The detent portion 65 interacts with a detent groove 67 
formed in the inner periphery of the bore 14. 



